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STANDARDS LAB CALIBRATION REPORT 


- This report is to certify that this instrument has been calibrated 
within the tolerance stated by the manufacturer unless other- 
wise stated. Standards used are traceable to the National Bureau 
of Standards and certifications are on file, in accordance with 
MIL-STD-45662A. 
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BEFORE PROCEEDING, READ INTRODUCTORY INSTRUCTION PAMPHLET 


Step A Preparing hookup wire 

Cut one 10 inch wire lead from the supplied hookup wire 
Cut six 5 inch wire leads from the supplied hookup wire 
Cut eight 4 inch wire leads from the supplied hookup wire 
Cut four 3 inch wire leads from the supplied hookup wire 
Cut two 1 inch wire leads from the supplied hookup wire 


(~) 


Strip the insulation approximately %” from each end 


Step B Subassembly of the Laminated Circuit Board (Fig. =1) 


Orientate the laminated circuit board (with copper side down) as shown in Figure 
eae 


(S) means solder 


(NS) means do not solder. 
NOTE: If excess sealant paint extends on resistor or capacitor leads, carefully 
scrape leads clean with a knife to body of component. 
( v) Insert R-17 (27K ohms 5% red—violet-—orange—gold) as shown, Bend 
leads at right angles to the resistor body, and insert the leads into the holes 
marked ‘'R-17"' on the laminated circuit board. The resistor body is to be flush 
with the laminated circuit board. Turn the laminated circuit board over and 
solder the leads to the copper foil. Clip off the excess lead wire to about Ya” 
above the copper foil. Use this method for installing the other resistors on this 
assembly, unless special instructions are given. Color coding will be given for 
every resistor that may be so marked, but some of the resistors supplied may 
be marked in letters and numerals instead of with color band. 
Insert R-19 (47K ohms 5% yellow—violet—orange—gold) (S) 
Insert R-15 (15K ohms 5% brown—green—orange—gold) (S) 
Insert R-13 (330 ohms 5% orange—orange—brown—gold) (S) 
Insert R-14 (330 ohms 5% orange—orange—brown—gold) (S) 
Insert R-5 (91 megohms 20% white—brown—blue) (S) 
Insert R-12 (10K ohms 5% brown—black—orange—gold) (S) 
(yf) Insert R-4 (20 megohms 5% red—black—blue—gold) (S) 


Insert R-9 (3.3 megohms 10% orange—orange—green—-silver) (S) 


Insert R-16 (6.8 megohms 10% blue—gray—green—-silver) (S) 


Insert R-35 (1 megohm 10% brown—black—green—-silver) (S) 
Insert R-34 (220K ohms 20% red—red—yellow) (S) 


Insert C-4 (.005 disc capacitor) into the holes on the laminated circuit board 
marked ‘C-4"'. The disc capacitor should be perpendicular to the laminated 
circuit board (S). Clip off excess leads (if any) to about Ya” above the cop- 
per foil. Use this method for installing the other disc capacitors on this assem- 
bly, unless special instructions are given. 


Insert C-5 (.005 FD disc capacitor) (S) 
Insert C-7 (.001 FD) (S) 
Insert C-3 (.02 wFD) (S) 
Insert C-2 (.02 wFD) (S) 


Insert C-6, 10 «FD (MFD) tubular capacitor as shown in Figure #1. Be sure to 
observe the polarity (+ and —) of this capacitor. (S) 


Insert rectifier CR-1 as shown in Figure +1. Be sure that the positive end of 
CR-1 which is marked with a plus sign (+) is inserted into the hole on the 
laminated circuit board which is also marked with a plus (+) sign. (S) 


Insert the three section potentiometer which consists of R-6, R-7, and R-18 
into the holes on the laminated circuit board. The slotted adjustment knobs 
should face as in Figure #1. (S) 


Insert the nine pin 12AU7 tube socket into the laminated circuit board, snap- 
ping the lugs into the holes, (S) 


Mount transformer (T-1) as shown in Figure #1 with two round head #8-32 

by %” long screws, two #8 internal tooth lockwashers, two flat washers 

Xe OD, Xs ID, and two #8-32 hex nuts. Place the heads of the screws on 

the copper foil side, the flat washers between the board and the transformer, 
| and the lockwashers between the nut and the transformer. 


( y, Insert the seven pin 6AL5 tube socket. (S) 


Insert one green lead from transformer T-1 into either hole on the laminated 
circuit board marked ‘'T-1 GREEN". (S) 


Insert the remaining green lead of transformer T-1 into the other hole marked 
“T-1 GREEN". (S) 


Insert one red lead from transformer T-1 into either hole marked “'T-1 RED". 
(S) 


(y) 


Insert the remaining red lead of transformer T-1 into the other hole marked 
“T-1 RED". (S) 


Clip off the excess lead wire (red wires and green wires) so that they pro- 
trude through the laminated circuit board to about %” above the copper 
foil. 
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LAMINATED CIRCUIT BOARD 


if Mount the battery clip with one ##4-40 by ¥%4” long screw, one +4-40 hex 
nut, and one #4 split lockwasher. Place first the lockwasher and then the 
nut on the copper foil side. 


iA 


( HK Solder a 1” length of wire to the negative (—) battery terminal hole on the 
laminated circuit board, 


Solder a 1” length of wire to the positive (+) battery terminal hole on the 
laminated circuit board, 


Insert the two ends of the pigtail fuse F-1 into the holes in the laminated cir- 
cuit board marked ‘'F-1"' so that the body of the fuse remains 1” from the 
surface of the laminated circuit board. (S) Clip excess wire about ¥%’’ above 
the copper foil. 


NOTE: The hookup wire connections on the laminated circuit board are numbered 1 
through 13 for the purpose of locating these connections, 
( m4 


v, 


( mee Insert one end of a 4” length of wire into hole 43 on the laminated circuit 
board. (S) 


Insert one end of a 5” length of wire into hole #1 on the laminated circuit 
board. (S) 


Insert one end of a 5” length of wire into hole +2 on the laminated circuit 
board. (S) 


(¥) Insert one end of a 4” length of wire into hole #4 on the laminated circuit 
board. (S) 


( os Insert one end of a 4” length of wire into hole +5 on the laminated circuit 
board. (S) 


( A Insert one end of a 5” length of wire into hole #6 on the laminated circuit 
board. (S) 


( VY Insert one end of a 4” length of wire into hole #7 on the laminated circuit 
board. (S) : 


( a Insert'ene end of a 4” length of wire into hole +8 on the laminated circuit 
board. (S) 


( VA Insert one end of a 4” length of wire into hole #9 on the laminated circuit 


board. (S) 
( Ko Insert one end of a 3” length of wire into hole #10 on the laminated circuit 
board. (S) 


( ae one end of a 3” length of wire into hole +11 on the laminated circuit 
board. (S) 


( Ww Insert one end of a 10” length of wire into hole 412 marked ‘'RED"' on the 
laminated circuit board. (S) 
4 


Insert one lead of R-20 (8.2 ohms 5% gray-red-gold-gold) through the edge 
hole marked R-20 on the laminated circuit board. Leave approximately 2” of 
lead between the top of laminated circuit board and the body of the resistor. 
Turn the laminated circuit board over and solder the lead to the copper foil. 
Clip off the excess lead to about %” above the copper foil. Resistors R-21, 
R-22, R-23, R-24, R-25, and R-26 are installed in the same manner, in the 
following order: 


Insert R-21 (100 ohms 5% brown—black—brown—gold) (S) 

Insert R-22 (1K ohms 5% brown—black—red—gold) (S) 

Insert R-23 (10K ohms 5% brown—black—orange—gold) (S) 

Insert R-24 (100K ohms 5% brown—black—yellow—gold) (S) 

( Si Insert R-25 (1 megohm 5% brown—black—green—gold) (S) 

De Insert R-26 (10 megohms 5% brown—black—blue—gold) (S) 
) 


Place a piece of sleeving 1” long over lead of R-10 and insert R-10 (10K 
ohms 5% brown—black—orange—gold) into hole #13 on the laminated 
circuit board so it protrudes through the board only %”. (S) 


Step C Subassembly of the range switch (S-1) Figure #2 


The range switch (S-1) is viewed from the rear. The lugs are numbered in Figure #2 
for wiring purposes. These numbers do not appear on the switch. All the resistors on 
this assembly are precision resistors. (Within +1% of the nominal value) 


NOTE: Care should be exercised in handling the precision resistors to prevent altera- 
tion of their value. While soldering, grip the lead between the resistor and 
the solder joint with a pair of pliers to prevent excessive heat transfer to the 
resistor element. Excessive heat will cause permanent damage to the resistor 
element. Crimp all the leads to the lugs on this assembly as shown in Figure 


#2. | 


( Connect a 3” length of wire to lug #8 of S1B. (S) 
| 
Connect R-1 (900K ohms 1%) between lug #9 and lug #10 of S1B. (NS) 


Connect R-2 (320K ohms 1%) between lug #10 and lug 3£11 of SIB. 
(NS) | 

| 
Solder lug +10 of S1B. 


Connect a 5” length of wire to lug #1 of SIA rear and front as shown in 


Figure #2. (S) j 
\ Connect a 5” length of wire to lug #3 of SIA. (S) 
i Connect a 5” length of wire to ud #4 of SIA. (NS) 
Connect R-27 (7 megohms 1%) between lug #4 and lug #5 of SIA. (NS) 
Connect R-28 (2 megohms 1%) between lug #5 and lug #6 of SIA. (NS) 
Connect R-29 (700K ohms 1%) between lug #6 and lug #7 of SIA. (NS) 


) Connect R-30 (200K ohms 1%) between lug #7 of SIA and lug #8 of SIA 
front and rear. (NS) 


SWITCH SHOWN 
IN MAXIMUM 
CLOCKWISE 
POSITION 


SWITCH DECK SI-A 


FIGURE 2. 


LOCKING NUT 


DETAIL OF JACK ASSEMBLY 
12 = ° 
( Connect R-31 (70K ohms 1%) between lug #8 and lug #9 of SIA. (NS) 


is ae R-32 (20K ohms 1%) between lug #9 and lug #10 of SIA. (NS) 
Ten Ww Connect one end of R-33 (10K ohms 1%) to lug #10 of SIA. (S) 


ISitnyafmSolder lugs #4, #5, #6, #7, #8, and #9 of SIA front and rear. 


16 ( A Trim off excess leads from soldered joints 


Step D Panel Assembly Figure +1 and Figure #3 


1 OA. Insert ground jack (black), DC jack (red), AC ohms jack (blue), in panel 
as shown in Figure #3. Lay panel face down on a clean cloth and slide 
the retaining lockwashers over the shanks of all jacks, with the pointed lugs 
of the washers toward the panel. Force lockwashers down flush to panel by 
firmly pressing with the points of an opened pair of pliers. 


2h YW Remove the cambric backing from the piece of cork-and-rubber tape supplied 
and place it in the V-formed end of the lamp holder bracket (LHB). 
a Ky 


Place one 3%” |,D. internal tooth lockwasher over the shaft of the R-11 (10K 
ohms potentiometer marked B-904012-1). Then place the lamp holder 
bracket (LHB) and another 3%” |.D. internal tooth lockwasher over the first 
lockwasher as indicated in Figure +3. 


Insert R-11 through the back of the panel as shown in Figure +3. The V- 
formed end of the lamp holder bracket should cover the hole in the front 
panel. 


/ 
5 iv) 


6 (J) 


Secure R-1] to the front panel with a 3%” |.D. flat washer and a round 
knurled nut as shown in Figure +3. Tighten the knurled nut by carefully 
gripping it with a pair of pliers. 


Slip a %” |.D. internal tooth lockwasher over the shaft end of R-8 (15K 
ohms potentiometer) marked B-904012-2)., Secure to the panel with a %” 
1.D. round knurled nut and flat washer as shown in Figure +3. Tighten the 
knurled nut by carefully gripping it with a pair of pliers, 


7 (WZ Remove the shorting wire from the meter terminals and mount the meter to 
the panel. Secure it with two +6 internal tooth lockwashers, and two +6-32 
hex nuts using the short meter screws, Gently tighten nuts. At this point it 

oan would be well to Scotch-tape a piece of clean paper over the meter face 
to protect it from becoming scratched. 

TA 


Mount the laminated circuit board to the panel by placing the two 1's” 
spacers over the long meter screws. Place the long meter screws through the 
holes in the board (Figure #3). Secure the laminated circuit board with two 
#6 internal tooth lockwashers and two #6-32 hex nuts. Place two 14” flat 
washers and two 14-24 nuts on meter studs and tighten gently. 
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( v4 Connect wire coming from #12 on the laminated circuit board to lug #2 on 
R-11 (10K ohms potentiometer). Figure #1 (S) a 


( vi Connect wire coming from #8 on the laminated circuit board to lug #3 on 

R-11 (10K ohms potentiometer). Figure #1 (S) 
f 

( Connect Resistor (R-10) coming from #13 on the laminated circuit board 
(Figure #1) to lug #1 on R-11 (10K ohms potentiometer), covering the 
lead with 1” of insulating sleeving. (S) 

WA Connect wire coming from #10 on the laminated circuit board (Figure +1) 

to lugs 31 and #2 on potentiometer R-8 (15K ohms). (Strip wire so it will 

reach across both lugs). (S) 


(4) Connect a 4” length of wire to lug #3 of potentiometer R-8 (15K ohms). 


(S) 


( wf Cover each lead of the neon lamp with a 4” length of insulating sleeving. 


( K Insert the neon lamp under the lamp holder bracket as shown in Figure #1, 


( We Insert one lead of the neon lamp through the hole on the laminated circuit 
board directly between the ‘'R'’ and ‘'20"' of the marking ''R-20"'. Pull on 
the lead until the insulating sleeving touches the laminated circuit board. (S) 
Clip off excess wire to about Ye” above the copper foil. 


( a Place a 3%” |.D. internal tooth lockwasher over the shaft end of $2 (function 
switch) and position the switch as shown in Figure 1 and #3. Tighten the 
switch to the panel with a %” 1.D. hex nut. 


NOTE: At this point, place the blue plastic knob on the switch to make sure that the 
white line on the knob lines up with the position lines on the panel. If they 
do not line up, loosen the large hex nut and reposition the switch until all 
five positions align. 


(UA Connect wire coming from +11 on laminated board (Figure +1) to lug #1 
of S2A. (S) 


iA Connect the remaining neon lamp lead to lug +2 of S2A. (Figure +1) 
(NS) 


( Unwind the line cord and pass the grommet over the cord. 


( y Split the two conductors in the line cord approximately 6” from the stripped 
ends. 
(\/) Connect one lead of the line cord to lug +3 of S2A. (S) 


rv) Tie the remaining lead of the line cord around the spacer as shown in Figure 
= 1, Detail "A". 


( i% Insert the tied lead of the line cord into the hole in the laminated circuit 
board marked “LINE CORD" on the board. (S) 
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SEE DETAIL "A" 


FIGURE 4. 


PASS |/8" OF STRIPPED WIRE 
/ THRU HOLE IN METAL JACK. 


Connect wire coming from #9 on laminated board (Figure +1) to lug =10 
of S2A. (S) 


Sy) 


( wa Connect wire coming from #£5 on laminated board (Figure #1) to lug =12 
of S2A. (S) 


Connect a 4” length of wire from lug +10 of 52B to solder lug on ‘'AC- 
ohms'' input jack. (Figure 41) (Solder both connections) 


Me 


( Ww Connect wire coming from 34 on laminated board (Figure =1) to lug =8 
of S2A. (S) 

(-- Connect the 4” wire from R-8 (15K ohms potentiometer) lug =3 to lug $6 
of S2A. Figure =1 (S) 

we Connect wire coming from #7 on laminated board (Figure =1) to lug =4 


of S2A. (S) 


( Ve Connect a 3” length of wire from lug +6 of S2B to solder lug on "DC" jack 
on panel (Figure +1). Solder the wire at lug =6 of $2B only. 


( \& Connect wire coming from #3 on laminated board (Figure =1) to lug =4 
of $2B. (S) 


we Connect the wire coming from 22 on the laminated circuit board (Figure 
#1) to lug #2 of $2B. (S) 


( van Place a ¥%“'I.D. internal tooth lockwasher over the shaft end of S1 (range 
switch), positioning the switch as shown in Figure =3 and Figure =1. Tighten 
the switch to the panel with a %” I.D. hex nut. Install the blue plastic knob 
on the shaft and realign the switch if necessary to make the white line 

/ on the knob line up with the seven positioning lines on the panel 


( vy Connect R-3 (138K ohms 1%) between lug +11 of S1B and the solder lug 
on the ''Ground"' jack. Solder lug +11 of S1B. 


( “u Connect the loose end of R-33 (10K ohms 1%) from lug +10 of SIA to the 
solder-lug on the “'Ground"' jack (Figure +1). (NS) 


( Ww Connect the wire coming from +6 on the laminated circuit board (Figure 
31) to the solder-lug on the ‘'Ground" jack on panel. (NS) 


( ve Connect C-8 (470 pprD/dise capacitor) between the solder-lug on the ‘‘DC" 
jack and the solder-lug on the ‘'GROUND"' jack as shown in Figure =1. (S) 
Dress the disc capacitor body as shown in Figure = 1. 


( va Connect the wire coming from lug +8 of S1B to lug =11 of S$2B. (Figure 
#1) (S) 


( Mace the wire coming from lug +1 of STA to lug +1 of S2B. (Figure 
#4) (S) 


( A Connect the wire coming from lug +3 of SIA to lug +3 of S2B. (Figure 
#1) (S) = 


(Lx Connect the wire coming from lug #4 of SIA to lug +5 of S2B. (Figure 
#1) (S) 
+ 


( we Connect the wire coming from #1 on the laminated circuit board 
#1) to lug #12 of SB. (S) 


(Figure 


( Connect R-20 (8.2 ohms 5% gray—red—gold—gold) to lug +1 of S1B. 
(Figure +1) (S) 


( “1 Connect R-21 (100 ohms 5% brown—black—brown—gold) to lug +2 of 
$1B. (Figure #1) (S) 


( we Connect R-22 (1K ohms 5% brown—black—red—gold) to lug +3 of SIB. 
(Figure 41) (S) 


(™%) Connect R-23 (10K ohms 5% brown—black—orange—gold) to lug +4 of 


$1B. (Figure #1) (S) 


( Connect R-24 (100K ohms 5% brown—black—yellow—gold) to lug +5 of 
S1B. (Figure #1) (S) 


(LY Connect R-25 (1 megohm 5% brown—biack—green—gold) to lug +6 of 
$1B. (Figure #1) (S) 


( p Slip a 1-inch length of insulating sleeving over the loose lead of R-26 (10 
megohms 5% brown—blach—blue—gold) and connect it to lug +7 of 


S1B. (Figure +1). (S) ] 


( Of ce leads of C-] to 1” and connect C-} (.047 «FD tubular shaped capaci- 
tor) between lug #8 of $2B and lug #9 of S1B. (Figure #1). (S) 


( Fe Connect the long black lead from transformer (T-1) to lug #2 of S2A. (S) 


(LY Connect the remaining lead of transformer (T-1) to the hole on the lami- 
nated circuit board marked ‘‘T-1 BLACK"'. (S) 
(V) 


( Insert the two black rubber knobs on the potentiometer shafts. 
| 
( Ve Adjust and position all leads and resistors so as to prevent shorting of any 
leads to each other or grounding to any metal part. This is extremely impor- 
, tant. Look very closely at the resistors on range switch. 


Insert the two tubes in their sackets, 


Clean the negative terminal \flat side) of the battery VSO35 with a knife or 
sandpaper to make soldering easy. 


aut Tin the negative (flat side) terminal and the positive (+) terminal (center 
post) of the battery VSO35, | 
| 


Insert the battery into the battery clip on the laminated circuit board as 
shown in Figure +1 noting the position of the positive (+) terminal of the 
battery. 


| 
( Jt Solder the leads directly beneath each of the battery terminals to the tinned 
areas on terminals. 


Step /E Test Lead Assembly (Figure #4) 
iv 


Strip the insulation from both ends of the three lengths of test lead wire 
(about Ys” from the end), and tin one end of each wire. 


(Y) 
(4) 


Insert the tinned end of the black test lead wire into the alligator clip. (S) 


Disassemble the black banana plug, and slip the black plastic housing over 
the black test lead wire with the threaded portion near the untinned end of 
the wire, 
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© FIGURE 6. 


( (dC Insert thevuntinned. end of the black test lead into the metal part of the 
banana plug so that the wire passes through the small hole. Wrap clockwise 
around plug as viewed from the threaded end, then screw the black plastic 
Housing over plug. (See Figure =4, Detail “'A’’) 


( Disassemble the blue banana plug and slip the blue plastic housing over the 
untinned end of the blue test lead with the threaded portion of the plastic 
housing near the untinned end 


( an Insert the untinned end of the blue test lead into the metal plug and screw on 
the blue plastic housing as described above 


Pom Disassemble the blue test probe and slip the blue plastic housing over the 
tinned end of the blue test lead with the threaded portion near the tinned 
end. 


( Insert the tinned end of the blue test lead wire into the probe tip and solder 
in place. Do not get any solder on the threads. Screw the plastic housing on 
he probe tip 


( Disassemble the red banana plug and slip the red plastic housing over the 
untinned end of the red test lead with the threaded portion of the plastic 
housing near the untinned end 

(SIO Insert thetintinned end |of the reditest Jead into the metal parfiof the banana 
plug and screw the red plastic housing on as described above 

(VW Disassemble the red test probe and slip the red plastic housing over the 
tinned end of the red test lead with the threaded portion near the tinned end 

( Cut leads of R-36 to %” and solder R-36 (1 Megohm 5% brown-black- 
green-gold) to the tinned end of the red test lead 


( Solder the other end of R-36 (1 Megohm 5%) into the probe tip being care- 
ful not to get any solder on the threads. Screw the red plastic housing on the 
probe tip 


Step F Calibration 
(™) Mechanical Zero Adjustment 
The pointer should rest at ‘'O'' when the selector switch is in the “OFF” 
position. lf the pointer should come to rest at a deflected position, adjust 
the plastic screw on the front of the meter case so that the pointer lines 
up with the ‘'0"' mark on the meter scale 


( A Warmup 
Place the instrument in its normal operating position. Support it in the 
reor at the power transformer. Insert the AC plug into a 117 volt 50 or 60 
cycle AC outlet. Set the selector switch to the ‘‘+-DC VOLTS" position 
and the range switch to the ''1.5V" position. After 15 to 30 seconds 
warmup time, adjust the “ZERO ADJ"' control so that the meter pointer 
rests on ‘0’. Carefully examine the electrical components for any sign of 
overheating, «vhich may have resulted from errors in construction. If there 
is no indication of smoking or overheating and the meter can be set to 


zero, let it thoroughly warm up for about 15 to 20 minutes before cali- 
brating 
(“) DC Calibration 

Plug in the red and black test 

leads, and connect the ''DC"' 

probe (red) to the ""GROUND 

lead (black). With the "ZERO 

ADJ" control, set the meter 


pointer to ‘'O"'. The selector 
switch is still in the “'+-DC 
VOLTS" position and the range 
switch is still in the ''1.5V"' posi- 
tion. Disconnect the ''DC"' probe 
from the "GROUND" lead and 
touch the ''DC'' probe to the 
positive terminal (the small ter- 
minal of the battery on the 
board). Adjust the DC calibra- 
tion potentiometer R-7 (middle 
section of the three section po- 
tentiometer mounted to the lam- 
inated circuit board) until the 
meter pointer is in the position 
as shown by Figure =5 


FIGURE 5. 


(uv) AC Balance Adjustment 

Set the selector switch to DC VOLTS" and the range switch to ''].5V" 
Connect the "DC" probe (red) and the ‘AC’ probe (bive) to the 
“GROUND” lead (black). Adjust the “ZERO ADJ" contro! so that the 
meter pointer is exactly at ''0''. Set the selector switch to ‘AC VOLTS” 
and adjust the AC balance potentiometer R-18 (top section of the three 
section potentiometer) so that the meter pointer is exactly at ‘'O'’. The 
meter pointer should not move when the selector switch is changed from 
“AC VOLTS" to "*"—DC VOLTS". Disconnect the three test leads from each 
other. 


AC Calibration 
Set the function switch to the "AC VOLTS" position and the range switch 
to the ‘'150V"' position 
WARNING: The 117V AC line is dangerous. Proceed with caution. 
(14 Connect the “AC" probe (blue) and the 'SGROUND" lead (black) to the 
117V AC line. Adjust the AC calibration potentiometer R-6 (lower section 
of the three section potentiometer) so that the meter pointer indicates exactly 
117 Volts on the R.M.S. scale. Remove the leads from the AC line. 


( /) ~« Ohmmeter Operation Check 

Check the ohmmeter operation by setting the selector switch to '‘R OHMS" 
Position and the range switch to RX] MEG" position. Connect the “AC 
OHMS" probe (blue) to the "GROUND" lead (black) and set the ‘ZERO 
ADJ" control so the meter pointer indicates "'0"'. Disconnect the test leads 
The pointer should move to the right side of the meter. Adjust the “OHMS 
ADJ" control so that the pointer indicates full scale deflection (snfall line 
to the right of the 1000 mark on the R scale). Repeat both the shorted 
and open conditions of the test leads for each position of the range 
switch. 


(~) 


(|) Tube Aging 
Before final calibration, make sure that the tubes are properly aged. 
While the use of a tube which is not aged will not materially affect the 
accuracy of the instrument, it may be necessary to rezero the instrument, 
when switching between DC ranges, or from ‘'"+DC VOLTS" to "'—DC 
VOLTS". A usually satisfactory procedure is to operate the tubes in the 
instrument for a period of 36 to 48 hours, before final calibration 


ena 


Final Calibration 
After the tubes have been aged, repeat the calibration procedure, 


NOTE: If other accurately known DC and AC voltages are available, these may 
be substituted in the calibration procedure. 


Step G Final Assembly (Figure +6) 
(i Assemble the handle to the case as shown using two short spacers, tWo oval 
head screws #8-32 x %” Ig. 2-+8 internal tooth lockwashers, and two 
#£8-32 hex nuts. Figure #6, Detail ‘A’. 


e 
Mount the four rubber feet to the bottom of the case by pressing and turning 
inta the holes provided. 


( a Pass the line cord through the hole in the back of the case and insert the 
rubber grommet on the line cord into the hole. 


Align the unit in the case and fasten the panel to the case with #4 sheet 
metal screws. 


Oo nan F&F W ND 


BEFORE PROCEEDING, READ INTRODUCTORY INSTRUCTION PAMPHLET 


Step A Preparing hookup wire 

( 7) Cut one 10 inch wire lead from the supplied hookup wire 
( 7) Cut six 5 inch wire leads from the supplied hookup wire 

( J) Cut eight 4 inch wire leads from the supplied hookup wire 
( J) Cut four 3 inch wire leads from the supplied hookup wire 
( Y) Cut two 1 inch wire leads from the supplied hookup wire 


yr 


( 4) Strip the insulation approximately %s from each end 


Step B Subassembly of the Laminated Circuit Board (Fig. #1) 


Orientate the laminated circuit board (with copper side down) as shown in Figure 


#1. 


(S) means solder 
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Mount the battery clip with one | 
nut, and one #4 split lockwash 
nut on the copper foil side. 


Solder a 1” length of wire to the 
laminated circuit board. 


Solder a 1” length of wire to the 
laminated circuit board. 


Insert the two ends of the pigtail 
cuit board marked ‘‘F-1"’ so that 
surface of the laminated circuit bc 
the copper foil. 


The hookup wire connections on t 
through 13 for the purpose of loc 


Insert one end of a 5” length of 
board. (S) 


Insert one end of a 5” length of 
board. (S) 


Insert one end of a 4” length of 
board. (S) 


Insert one end of a 4” length of 
board. (S) 


Insert one end of a 4” length of 


board. (S) 


Insert one end of a 5” length of 
board. (S) 


Insert one end of a 4” length of 
board. (S) 
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This report is to certify that this instrument has been calibrated 
within the tolerance stated by the manufacturer unless other- 
wise stated. Standards used are traceable to the National Bureau 
_ of Standards and certifications are on file, in accordance with 


MIL-C-45662A. 
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RECEIVED CONDITION 
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Non Operational 
Within Tolerance 
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130” “SCOPE 
This specification defines the requirements for the SEA WATCH Analyst Console 
Control Panel Assembly. 


2.0 APPLICABLE DOCUMENTS 
god GOVERNMENT REFERENCE DOCUMENTS 


MIL-STD-1280 28 January 1969 
MIL-STD-188C Notice 1, 1 June 19/6 


Note that it is not required that the control panel assembly meet these military 
standard specifications. These MIL-STD documents may be used as a common point 


of reference for functional operations. 


Dae GOVERNMENT COMPLIANCE DOCUMENTS 


MIL-STD-454 Requirement 1 (Safety) 
MIL-STD-454 Requirement 5 (Soldering) 
MIL-STD-454 Requirement 9 (Workmanship) 


aoe REQUIREMENTS 


ee | MECHANICAL 
The control panel assembly to be furnished by the supplier is shown in Figures A. 


The keyboard panel, trackball panel, and ashtray/cupholder panel are supported by a 
turret structure as shown in Figure A. Interstate will provide the empty turret 
structure to the control panel assembly supplier. - The active monitor indicator 
lamps (no panel) to be supplied by vendor. 


All associated encoding electronics provided with the control panel are to be 
contained within the turret, integral with the removable panels. Three 

40 pin-connectors (3M 3324-0000 or equivalent) of signal input/output shall be 
provided. (mate 3495-2003) . These forty pin connectors must be mounted 
@matne sprinted circuit board. (Indicator PC board) 


All panels shall be independently removable for servicing through the use of appropriate 
mechanical fasteners, connectors and service loops where required. Also, the trackball 
panel and ashtray/cupholder panel shall be interchangeable, allowing for left handed 
operation of the trackball. 


All dual in-line packaged integrated circuits must be mounted in sockets. 
Interstate will furnish to the control panel assembly supplier (1) detailed outline and 


mounting drawings of the empty turret structure within 4 weeks of award of contract. 
The trackball will be supplied and installed by IEC. 
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The supplier shall prepare, and retain for future reference, all detail and assembly 
drawings, parts lists and other documentation (except the turret structure drawing ) 
necessary to document the design and fabrication of the control panel assembly, 

using the supplier's own document forms and commercial standards. Military specifica- 
tion documentation is not required. 


3.2 ELECTRICAL REQUIREMENTS 
The following is a discussion of the electrical characteristics required of the 
systems control keyboards: 


Electrically, the keyboard output shall be divided into four groups: (1) the 
conversational and special keyboard, (2) the fixed function keyboard, (3) the 
changeable function keyboard, and (4) the zoom control keyboard. Unless otherwise 
stated all inputs and outputs to the keyboard shall be assumed to be fully TTL 
compatible, a HIGH or 1 meaning +2.4 volts (minimum), supplying 2.6 milliamps and a 
LOW or § meaning +.5 volts (maximum) sinking 24 milliamps. Note that a Fairchild 
74LS367 or equivalent will meet there interface requirements. 


The conversational and special keyboard code shall be modified USCII while the 

fixed function, the changeable function, and zoom control keyboards, as well as the 
keyboard lighting, shall be straight binary or binary coded decimal (BCD). © Debouncing 
of all switch closures is required to prevent multiple codes. 


3.2.1 BConversational and Special Keyboards (Modified ASCIT) 


Figure .B is the proposed modified ASCII keyboard. One bit shall be defined to provide 
a special symbol shift for the special symbols shown in superscripts on the keys of 
the Conversational Keyboard. This bit shall be controlled by the "SYM" (Symbol Shift) 
key. With the depression of the normal "SHIFT" or "SHIFT LOCK" keys the normal shift 
to the seven bit ASCII code of the superscript shall occur, with the exception of the 
26 capital letters of the alphabet. The upper case alphabet character codes must be 
presented in both the shifted and unshifted modes. 


In the normal shift mode the symbol shift bit will remain at its normal LOW (0) level. 
With the depression of the "SYM' shift key, all of the normal ASCII shift codes are 
generated and ths symbol shift bit goes from a LOW (%) to a HIGH (1). Thus, any 

seven bit ASCII character code preceded by a one in the symbol shift bit will 
characterize a symbol. If the "SHIFT" or "SHIFT ‘LOCK' keys are depressed concurrently 
With the "SYM!" shift key, a 1 shall still be placed in the symbol shift bit and the 
code will be that of a symbol. The symbol shift bit simply adds an extra dimension 
toetne seven-bit ASCII character code. 


The proposed character codes and their representations are shown in table 1. Note 
that two codes are required for both the "EDIT" and "REPEAT" keys, one momentary code 
for the depression and one momentary code for the release. Also note that there will 
be two encoded rocker switches: the ATTEND/UNATTEND switch and the REMOTE SELECT A/B 
Switch. 


The Conversational and Special Keyboard (modified ASCII) shall be capable of 2-key 
rollover. The key caps must be a dark shade, with considerable preference given to 
dark brown, to minimize a soiled appearance after long periods of continuous use. 
Normal ASCII characters shall appear in white, and the special symbols as well as the 
"SYM" mnemonic on the symbol shift keys caps shall appear in gold in their respective 
positions on the key caps. 
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The output data lines for the Conversational and Special keyboard shall be taken 
off connector A as shown in table 2. After each key depression (and release for the 
EDIT and REPEAT keys) that key's code must be held at the keyboard output and a data 
Output Ready Signal must be generated. The Conversational Output Ready Signal shall 

be a single pulse of width 150 + 50ns whose positive going edge must occur 100 ns (min) 
after the output data becomes available. The data must be held for a minimum of 200 ns 
following the positive going edge of the Conversational Output Ready Signal. This data 
can be held until the next data transfer is required. See figure © for data output 
timing. 


3.2.2 Straight Binary and Binary Code Decimal (BCD) Keyboards 
The two function keyboards and the zoom keyboard are the straight binary and BCD 


keyboards. Two-key rollover for these keys is required. That is, with the depression 
of a first key the depression of a second key will not be recognized until the release 
of the first key. 


3.2.2.1 The Fixed Function Keyboard - The Fixed Function Keyboard will be located 
in the upper center portion of the system console as shown in figure A- From right 
to left the keys shall be encoded zero through fifteen (decimal) ($$$$-1111 binary). 
’ The output lines from the Fixed Function (FF) keyboard shall be placed on 

connector A as shown in table 2. The Fixed Function keys shall be momentary action 
switch/indicators with fixed black legends and externally controlled background 
indicators. The legends for the Fixed Function keys are given in table 3. 


With each key depression the keyboard interface must supply bits FFQ-FF3 (the key code), 
and a Fixed Function Output Ready Signal (FFORS), The FF Output Ready Signal shall 

have the same electrical characteristics as the Conversational Output Ready Signal. 

See figure D for data output timing. 


The background indicators on the Fixed Function keys shall be turned on and off 
externally. Each key shall have its own address. Table 4 lists a possible addressing 
scheme for the fixed function keys. With each key address a "Key ON/OFF" bit shall be 
set or cleared (1 or @) and the background indicator must be turned ON (amber) or OFF 
(green) respectively. 


With the initial power on sequency background indicators must come up in the green (OFF) 
state. After a key is depressed and the code is output, the external device shall 
address that key and its background will be changed from green (OFF) to amber (ON). 
Sometime later, that key will again be addressed and its background will be changed 

from amber to green thereby completing a cycle. 


The desired intensity of the output of each lighted key is such that the information 
displayed is clearly visible at a distance of five to six feet without being a 
distraction to the operator working under ambient lighting conditions of approximately 
forty foot lamberts. 


To encode the Fixed Function keyboard a National MM74C922 keyboard encoder or equivalent 
is recommended. With the Nationai encoder, a 4.7 microfarrad debounce capacitor and 
a .22 microfarrad oscillator capacitor are required. 
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3.2.2.2 Changeable Function Keyboard - The Changeable Function Keyboard and its 
thumbwheel shall be located in the upper center portion of the system control panel 
as shown in figure A- Each Changeable Function Key shall be a momentary action 
switch/indicator capable of displaying ten different white legends on two background 
colors. From right to left the key outputs shall be encoded zero through fifteen 
(decimal) (@0@9-1111 binary). The thumbwheel output shall be a binary coded decimal 
(BCD) type output that must be held on edge connector A at all times. 


With the depression of a key,that key's code, the thumbwheel setting, and a Changeable 
Function Output Ready Signal (CFORS) must be supplied on connector A. The 
electrical characteristics of the Changeable Function Output Ready Signal shall be 

the same as the Conversational Output Ready Signal. See figure,C for data output 
timing. The encoding of Changeable Function key must have approximately the same 

scan time and debounce characteristics as the Fixed Function keys. 


The background indicators for the changeable function keys shall be turned OFF and ON 
externally exactly as the background indicators for the fixed function keys. Table 4 
lists the required indicator addresses for the Changeable Function keys. Again, the 
background code shall be green for OFF and amber for ON. The color and intensity of 
_the backgrounds for these keys must come as close as possible to matching the background 
for the Fixed Function Keys. 


The thumbwheel setting for the Changeable Function Keyboard must dictate the legends 
of the Changeable Function Keys as well as provide the outputs discussed above. 

There shall be ten different legends for each key corresponding to thumbwheel setting 
are listed in table 5. These legends shall appear in white on the aforementioned 
backgrounds. 


6.2.2.3 Zoom Control - The Zoom Control keyboard shall be located in the upper right- 
hand (or left-hand for a left-handed console) corner as shown in figure D- The Zoom 
Control keyboard shall consist of ten binary coded decimal keys (9-9), and a ''ZOOM" key. 
With each key depression the code of the key being depressed and a "'Zoom Output Ready" 
signal must be presented at the output edge connector (see table 2). The "Zoom Output 
Ready Signal" shall have the same electrical characteristics as the Conversational 
Output Ready Signal with respect to the Zoom keyboard. The ''ZOOM'' key code can be any 
four-bit code other than the binary coded decimal (f-9) to be used for the other ten 
keys. 


3.2.2.4 Trackball - ‘The Trackball shall be located in the upper right-hand corner of 
the system console next to the zoom control keyboard as shown in figure B. Four lines 
from the trackball output shall supply TTL pulses whose frequencies are to be directly 
proportional to the angular velocity of the Trackball. The output shall be encoded as 
squarewaves at normal TTL voltage levels. The outputs shall appear on edge Connector 

B as shown in table 6. 


There shall be 300 pulses per 360° of Trackball revolution. The Trackball shall be 
approximately three inches in diameter. It is desired that the Trackball be optically 
| encoded to optimize longevity of operation. 


Interstate shall supply the trackball unit with the basic encoding elements as 
described. The vendor shall provide the necessary cables and interconnection for 
operation (Amphenol 67-02E-14-12P). 
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3.2.3 Additional Indicators and/or Switches 
Additional switch/indicators not mentioned above are: 


spenow,.o 16 indicator «lamps. 


On 


The” or BB monitor -indicator. 

c. The POWER ON Switch indicator. 

dz? BUSY “and ALERT “indicators 

e. The CURSOR CENTER switch. 

f. The ATTENDED/UNATTENDED switch/indicator. 

g. The REMOTE ENABLE, the REMOTE SELECT A/B, and the PLOT switches. 


nee Audible alarm. 


3.2.3.1 Row of 16 Indicator Lamps - There shall be a row of 16 indicator lamps just 
above the 16 fixed function keys and below the changeable function keys as shown in 
figure B. These indicators shall be addressed and turned ON or OFF just like the 
function key indicators; however, there will be only one bulb in these indicators 

to be turned either OFF or ON. The addressing scheme for these indicators is given in 
table 3. The indicators shall be amber colored when ON. With the initial power-on 
sequence, these indicators must come up in the OFF mode (unlit). 


Se--3.2 the A or’B Monitor Indicators - The A or B monitor indicators shall be 
located between the CRT displays. The displays of these indicators shall be large 
green arrowhead-like projections as shown in figure B. 


| The monitor indicators shall be addressed as shown in table 3. Just as the row of 
indicators, these keys shall be addressed and turned ON (green) by placing a 1 in the 

key ON/OFF bit or OFF by setting this bit to §. See the approved parts list for the 
| recommended indicator. 


3.2.3.3 The POWER ON Indicator - The POWER ON indicator shall also be located between 
the monitors between the A or B monitor indicators. The POWER ON indicator shall be a 
green horizontal bar between the monitor indicators. Together the POWER ON indicator 
and a monitor indicator shall form an arrow, the POWER ON indicator being the shaft and 
the monitor indicator being the arrowhead. 


The vendor shall light this indicator whenever the control panel assembly receives a 
regulated +28 VDC from the system power supplies supplied by Interstate. 


The module must be supplied in an assembled package with all components necessary to 
display the indicated projection. See the approved parts list for the recommended 
indicator. 


Beeeoe+ Ine-BUsY-and-ALERT Indicators - The BUSY and ALERT indicators are located 
just above the Conversational keyboard as shown in figure C. The BUSY and ALERT 
mnemonics shall appear in black legends on the indicator caps. These indicators shall 
be turned ON or OFF exactly like the indicators in the row of 16 indicators and the 

| monitor indicator. Addresses for the BUSY and ALERT indicators are given in table 4. 
Either the BUSY or ALERT indicator will be addressed and its background will be turned 
ON (red) or OFF (unlighted). 
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3.2.3.5 The HOME Switch - The HOME switch (see figure A) shall be a momentary action 
type switch. With each depression its output shall be a code with the same 
characteristics as a ZOOM Keyboard output. This code output shall be made available 
on Connector A as shown in table 2. The code for this key can be any four bit 
code other than the codes used for the ZOOM Keyboard. 


3.2.3.6 The ATTENDED/UNATTENDED Switch/Indicator - The ATTENDED/UNATTENDED switch/ 
indicator shall be rocker switch/indicator. It shall be centered above the 
Conversational Keyboard as shown in figureB’. The coded outputs for the alternate 
depressions of this key are given in table 1 with the Conversational and Special 
Keyboard outputs. The output is to be treated as a conversational type output. A 
Conversational Output Ready Signal must be generated. The indicator shall be lighted 
amber in the ATTENDED position and lighted green in the UNATTENDED position. 


3.2.3.7 The REMOTE ENABLE, the REMOTE SELECT A/B and the COPY Switches - The REMOTE 
ENABLE, the REMOTE SELECT A/B and the COPY switches will be located in the upper 
right-hand corner of the "special" keyboard just above the "Conversational" keyboard 
as shown in figure C. These three switches together shall control the remote video 
units and inform the console computer of the status of this control. 


The REMOTE ENABLE switch will be a three-position rocker switch. When either the 
C.C.T.V position is selected or the REMOTE SCREEN position is selected, that position's 
given output control line must be grounded, thereby enabling the video display selected 
by the REMOTE SELECT A/B switch to be routed to a remote video screen and/or hard copy 
unit. The REMOTE ENABLE return (ground) must be isolated from the keyboard logic 
ground. The REMOTE ENABLE output control lines will be on Connector B as shown 

in table 6. 


The REMOTE SELECT A/B switch will be an encoded rocker switch eLectricaily similar to 
the ATTENDED/UNATTENDED rocker switch but with an additional control function required. 
One distinct conversational type code must be sent to the console computer to signify 
the channel selected (one code for Channel A and another for Channel B) and an output 
line for the control of the selected channel must be grounded. The return for the 
control side of the switch must be isolated from the keyboard logic ground. The REMOTE 
SELECT A/B control lines will be output on . Connector B as shown in table 6 and its 
coded output will go out as a Conversational output of ; Gonnector A. 


The COPY button will be similar to the rest of the momentary action encoded keyboard 
switches but it too is required to perform an additional control function. When this 
key is depressed its code will be sent to the computer as a Conversational type output 
and an output control line will be grounded for the duration of the key depression. 
Again, like the REMOTE SELECT A/B switch, the COPY control line will be output on 
Connector B as shown in table 6 and its coded output will go out as a Conversational out- 
put ‘on - Connector A. 


3.2.3.8 Audible Alarm - It is required that the control panel produce an audible alarm. 
The addresses for this alarm is given in table 3. Each time the alarm is addressed it 
shall sound for a period of 250 + 50 msec. The alarm time-out period shall be 
retriggerable so that a continuous alarm may be sounded by repeatedly addressing the 
alarm within periods of 200 ms. The audible device shall be a Mallory SNP428 alarm or 
equivalent and shall be mounted to one of the removeable boards below the front panel. 
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3.2.4 Data Input Timing 


3.2.4.1 Indicators - As has been discussed earlier all indicators with the exception of 
the POWER ON and the ATTENDED/UNATTENDED switch/indicators shall be controlled by a 
device external to the control panel complex. Each of the externally controlled 
indicators was given an.address. These addresses are listed in table 4. Input timing 
information must now be supplied. 


The address codes I, - I,, as given in table 4, shall be supplied by the external 
device to the keyboard via Connector C as shown in table 7. The shortest interval 
between new address codes shall be no less that one computer instruction time, or 
approximately 10 ys. With the exception of this pulse repetition interval minimum, 
the characteristics for the New Data Ready (NDRDY) signal shall be the same as the 

; Output Ready Signal. With each new address presented a New Data Ready signal shall be 
supplied by the external device to the keyboard complex via Connector C as shown 
in table 7. 


In order to facilitate design and to insure Interstate's adaptability to the keyboard 
interface, an addressable latch scheme to decode and hold the fiven inputs is shown 
Minertieure Ff. 


3.2.4.2 Master Clear - A Master Clear pulse, "MCLR", shall be supplied by the 
external device to initialize all keyboard logic functions. This Master Clear pulse 
shall be input on Connector C as shown in table 7. The signal is active low. 


Seleo Power 


eee eo Overall System = Interstate will supply -12 volts and +5 volts, at 
approximately 5 percent regulation, to be used for keyboard logic supply. Further, 
there will be an unregulated +28 volts supplied that is to be used to drive all 
addressable indicator lamps and the indicator lamps for the legends on the Changeable 
Function keys. Power will be supplied by Interstate on the female end Ota “12-pin 
MOLEX connector (part no. 93-99-1126). Pin assignments are. given in Table*8, The 
vendor must supply the male end of this connector using MOLEX pins, 


3.2.5.2 Logic Family - Wherever availability, speed, and drive considerations will 
permit, it is desired that all logic elements be of the low power Schottky TTL family. 


3.3. MATERIALS 

Corrosion resisting materials and finishes shall be utilized wherever practical. 
Metal-to-metal contact of dissimilar metals shall be governed by the criteria of 
MIL-E-16400. Fungus nutrient materials, mercury, and radio active materials shall 
not be used in any form. 


oat NAMEPLATES AND PRODUCT MARKING 
There shall be no visible nameplates or product vendor markings. 


ao PAINT 

The control panel, ashtray and cupholder panel, and the Zoom keyboard and Trackball 
panel edge and front are to be painted light brown, Color Chip 26521, per FED-STD-595 
Federal Specification TTI-E-5029, Class B, semigloss enamel. Interstate Electronics 
will supply the paint. 


bd 
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WORKMANSHIP 


Workmanship shall be in accordance with MIL-STD-454 where applicable (see Section 2.2) 
or with best commercial practices consistent with vendors normal design and production 
techniques. 


4.0 


QUALITY ASSURANCE PROVISIONS 


Unless otherwise specified in the purchase order the supplier is responsible for 
assuring conformance to all requirements specified herein. Interstate reserves the 
right to perform any tests and inspections deemed necessary to assure that these 
requirements are met. 


2.0 


PREPARATION FOR DELIVERY 


Each unit shipped shall be individually packaged and packed in accordance with standard 
commercial practices which will assure adequate protection against damage during 


shipment. 
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6.1 


NOTES 


APPROVED PARTS LIST 


Item 


Changeable Function 


Manufacturer 


Industrial Electronic 


The packaging shall conform to applicable carrier rules and regulations. 


Mfg. Part Number _ 
2205 Series Rear 


Switch/ Indicators Engineers (IEE) Projection 
Switch/Indicator 

Fixed Function Microswitch AML11GBA2AA 

Switch/Indicators Corporation 

RoOwEOr 16 Indicator Microswitch 

Lamps and A or B Corporation AMLA1FBA2 

Monitor Indicators 

Monitor Indicator Microswitch AMI41ICBA2 

. Corporation 

Power Indicator Microswitch AMIA1FBA2 
Corporation 

Remote Select Rocker Microswitch AMLI4EBA2AC@1 
Corporation, (2 position) 

Remote Enable Rocker Microswitch AML24 EBA2ACO4 
Corporation (3 position) 

ATTEND/UNATTEND Microswitch AMLI4GBA2AA91 

Rocker Corporation 

Trackball Measurement Model 628-4 
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G6.2 SUBSTITUTABILITY 

Only those items listed in the Approved Parts List are approved by Interstate for use 
in the applications specified herein. A substitute item shall not be used without 
prior approval by Interstate Electronics Corporation. 


6.3 AVAILABILITY | 
Identification of the approved parts herein is not to be construed as a guarantee 
of continued availability for the items described. 


6.4 APPROVED SOURCE OF SUPPLY 


Interstate : Vendor 

Part No. Vendor Part No. Description 
684-006-001 Parko Electronics 101603 Remote Indicators 
684-006-002 Parko Electronics 101604 Keyboard Panel 
684-006-003 Parko Electronics - 101605 Trackball Panel 
684-006-004 Parko Electronics 101606 Ashtray/Cupholder 
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TABLE I 


OCTAL CODE _UNSHIFTED SHIFTED SHIFT 
00 New Line New Line New Line 
10 Backspace Backspace Backspace 
11 Tab Tab Tab 
LZ Line Down Line Down Line Down 
13 Line Up Line Up Line Up 
14 Reset Reset Reset 
£5 CR CR CR 
21 FO FO i) 
22 Fl Fl Fl 
23 F2 F2 F2 
24 F3 F3 F3 
25 F4 F4 F4 
20 F5 F5 F5 
24 F6 F6 F6 
30 F7 F7 F7 
Sa F8 F8 F8 
32 F9 F9 F9 
oh Unlabeled Unlabeled Unlabeled 
34 Send Index Send Index Send Index 
35 Send Send Send 
36 Tab Set Tab Set Tab eset 
40 Space Space Space 
41 ! 
42 
43 if 
44 $ 
45 ih 
46 & 
47 ; 
50 ( 
51 ) 
De * 
eh) a 
54 : 
55 - 
56 : 
INTERSTATE DOCUMENT NO. 
ELECTROACS 


CORPORATION 1 rrrap, 684-006 
| SUBSIDIARY OF £2 id SSS 
R-508-1 eee is 


S5Ge2 (ont 
i. der 


eG) ZF 


sO) THE WHIIOO 


ie RA 


TABLE. I 


OCTAL CODE UNSHIFTED SHIFTED SHIFT 
og 
60 
61 
62 
63 
64 
65 
66 
67 
70 
ies 
72 
7S 3 

74 < 
75 
76 
is 
100 
101 
102 
103 
104 
105 
106 
107 
110 
i 
112 
Ly 
114 
115 
116 
117 
120 
121 
122 


~— 


\OumeOO SP ONG Gr COD NSP ts 


Mt 


~» V 


rot aie Une feel a Ula | oe N= > C7 pT ~ = = 
Pome Oud On ate ee tr, Sa, re Ge ie ee se 


INTERSTATE DOCUMENT NO. | REV. | 
i i Pi foe 1 = S MG exe 
AAE OD 684-006 


SUBSIDIARY OF A 


R-508-1 


——— 


a 


rnia 


OCTAL CODE 


123 
124 
125 
126 
7 
130 
131 
132 
133 
134 
135 
136 

140 
141 
142 
143 
145 
146 
150 
151 
152 
153 
154 
155 
156 


R-508-i 


UNSHIFTED 


> 


Line Clear 
Clear Screen 
Clear All 
Line Skip 
Skip 

Copy 

Remote A 
Remote B 
Edit Down 
Screen A 
Attend 
Repeat Down 
SCreciian 
Unattend 
Edit Up 
Repeat Up 
Special 1 
Special 2 
Special 3 
Special 4 


TABLE I 


S 


SY 0 eee ee 


Ne 


Line Clear 


Clear Screen 


Clear All 
Line Skip 
Skip 

Copy 
Remote A 
Remote B 
Edit Down 
screen A 
Attend 
Repeat Down 
SC Leena 
Unattend 
Edit Up 
Repeat Up 
Special 1 
Special 2 
Special 3 
Special 4 


| INTERSTATE 


ELECTRONICS 
CORPORATION arena: 
SUBSIDIARY OF AvvA bd & 


DOCUMENT NO. 


we 


JOH LET 


Line Clear 
Clear Screen 
Clear All 
Line Skip 
Skip 

Copy 

Remote A 
Remote B 
Edit Down 
Screen A 
Attend 
Repeat Down 
Screen sb 
Unattend 
Edit Up 
Repeat Up 
Special 1 
Special 2 
Special 3 
Special 4 


684-006 a 


7! 


i 


c 


P 


OS 3 Ta wt) 
qu A ne 


| Jpeqon 


lel ooh ' 


igloand 


Lalgeqe 


TABLE I 
_OCTAL CODE UNSHIFTED SHIFTED 
173 
174 
175 
176 


1// Delete Delete 


} 
| 


{4 dE<IP>PEPOOP ONO 0Od9E OBONGOOO 


WwW W 
ee 
ON Cn 


) 


N 


INTERSTATE 
ELECTRONICS 
CORPORATION arena 


& . 
SUBSIDIARY OF ita i wy 


R-508-1 


DOCUMENT NO. 
ae 
P| a 


“SHIFT 


Delete 


684-006 


WOO << dB dP PEPOOPODO0O<9S 0H0GOO 0 


eee 6 eee 


 B00=F5a, 
1 a a en 


OM THA MUSOd 
“es - Se : 


a 
4) 


OCTAL CODE 


VEAL 
522 
2D 
324 
Sy) 
7526 


UNSHIFTED 


330 
Doi 
i 


TABLE I 


¢ SHIFTED 


ORDCIPSONDA O 


INTERSTATE 
ELECTRONICS 


CORPORATION orenat 


SUBSIDIARY OF Bacchi Wp 


ORDOPON & OF 


op) 
Sa 
_ 
res 
ty 


DOCUMENT NO. 
684~-006 


AE TR SL FF SCD BE EEE ROE RS ES a 
REE TLE ILL LL LEC a CT I CEI A 


Teu3sts Apesy yndyno wooZ 


apog Avy wooz 


yeusts Apeesy yndynoO uotTZouny eTqeesuey) 


Tesyaqunuy, uwotzouny eTqeesuey)D 


apop Avy uotTzZounY oT qeesuey) 


TYNOLS 


Havd S 
aavds 
aavd$ 
aadVdS 
aNS 
SadOZ 
NS 


€ WOOZ 
Z WOOZ 
1 Wooz 
g WoOZ 
ano 
SYOAD 
ano 
CHL 
ZHL 
THI 
GHL 
E49 
ZA 


“ON NId 


V YOLOYNNOO °@ ATAVL 


yeusts Apeosy jandyno uotyzouny pexty 


apo9 Ady uotzouny pextJ 


[eu3ts Apeoy yndjno [euoctjeszrseAuo)D 


3Tq 3FTUS ToquiAsS 


SpoD ILOSV PeTJIPOW ATA-Z 


TYNOIS 


9SV 
9SV 
ySV 
ESV 
ZSV 
ISV 
gsv 


“ON NId 


Xe) {FS fe) feny 
oa oH at AH AN 


684-006 


wy 
re 
DOCUMENT NO. 


~t 
Pa 


(oe) 
rt 
3D 


a 


£ 


é 
Be 


N 
rd 


4 


A 


SUBSIDIARY OF £%\aa 


or | 
a ret 


INTERSTATE 
CORPORATION erp 


ELECTRONICS 


con GRY Gay EGF qh Ney ps sleek con 


R-508-1 


my 
<7 : | 
a ' a _ f 
a ae 
2 a, on 
1 ; ' 
ey mg : 
- Ss ays 
e 3 a>} 
Fl & : ‘ in 
he 
atl i) a 
a ¥ 
: be ~, 
mo a oS 
is 5 a 8 
{i 
: E 
. w re - ce) 
~ - a 
; oe ao. 
z jc 3 
Gu ws 
a Fr Q a 
5 5 - 5. 
} = * t 
L iA t3 YU 
7 e ae op ol ; 
. La J ry > nm 
So Mag SS se te | Be) se a 
: SoS uv des Ha Ss So 
‘ o CoC “4 2 + mw wh a 
: , 7 we WH WM Mw wh Oe 
(W 
3 * 
I 
7 ty 
= ae | 
re : 
~ a tb pe 
be 
i . e 
be Nab ~ 
C bad tw 
7 deer be 
2 ab 4. 
. & es Ky 
dal j ‘ <4 
ad bmw 
m ils ~~ ty 
3 <j m 
‘ Oo wa i 
< oy o 
~ @ 2.4 - @ 8 3 8S ow &# ow 
iy >| . al . ytd 42 -_) wh) y a. - ’ to Dan ao 
Cc ve 2 4 wi! oi. w {9 i) > i > MS 
co af u t eo i“? bos Cc i 


Vie OW T¥3MUI00 .- 


a eaten 


JUG~Akg 


ANAND } 
W907 | 
AW1dS10 


Q3axia 


HILWA | N33N9S | NBINIS | aWVANoVva | GYVvMuOs 
v35 W3MO7 W3ddN 39Vd} = -3DVd 
zt et 


PIAVLIVNT N/V 
oe INtud ASSLNIG! 
6 ot tt 


WISHON 
HILIAS 


St 


39nd3¥ 
| AJINOVH 
£ 4 


SLAOGVaY YOLVOLGNI /HOLIMS 
GavVOdAAA NOILONNA daxla 
€ aTavs 


DOCUMENT NO. 


SHEET 
19 


\O 
© 
oO 
' 
~s 
co 
Xe) 


& 
4 


y 
¥ 


INTERSTATE 
ELECTRONICS 


CORPORATION 


AMT AE 


es: 


SUBSIDIARY OF 


R-$08-1 


‘ovr: 2 4 Retscmereeras 


| oe 


| anya onan) 


| —— 


oe 
ae 
| | na q t 
| i a | 
| A 7 
° 
i i | 
{ 
‘ 
| 1 x 
} 
7 ' 
es 


R-508-1 


INDICATOR ADDRESS CODING 


TABLE 4. 


Sn ee Ee eS Sg Me me nn oo I > a am 
wt 


Gal ISP isn) ey Way Wey IRS ee} ey SS 
rt 


Changeable Function Key 0 Inidcator Lamp 


eC cont ct KO i COON oC) 
roa 


Fixed Function Key 0 


Monitor B 
Avert 


A Monitor 
Busy 


INTERSTATE 
ELECT ROMICS 
CORPORATION erayap 


SUBSIDIARY OF Aaah id ‘Gb 


Tar Oa ect LC) 
os oe 


aN MM + WK 
oe EE oe OE oe | 


-Audible Alarm 


DOCUMENT NO. REV | SHEET 
684-006 A 20 


—— 
iuyqoweon Dem "5 


+ 
¢ 
| 
3 
t 


pre LawGcyos KeA oO 


venteq 
? 


1G] 
I 


¢ 

3 

3 

0 

— 
: 


¥GA 
9 
= 


Rnvc FTOU 
Zz 


— 


5 | 
: 
Lo 
j 
7 
| FF <3 7 
— -— 
| 
. 
fas —_ — 
} 
a _— -——— = + ee. 
| He | a. | Oe tMaMeaed > 
é‘ —— : 5. - —— - = os a a 


B60 ABBE 


Pes ae 78 


OWT} STU] 32 SpusZatT ou saztnber g ysnory Z sMoy 


6 MOY 


iyoey | 330901 | NI907 


| SALVLS} Snivis 
IIVNOS IY viva 


z at 5NOT 
< d1HS v4 31v901 | LIsod 
° AVIdS10 AVIdS1G 


Sid 

anf 

LONNY | = ATNO | TAMING | L osutt SdVH | SL3SENS 

VHdI¥ | SLNIGd 3WIh “P AVTU3ZAO F = -39NaH Tf 
S 9 t 8 6 ob tt ut 


SYOT0) | SY¥0109 yosund 
it) { Zz 


ii 379419 3Sd1113 


FYNSOTD | ABNSOT | 
} VAuVv VauVv 
AVIdSIO }- JivadA 


t AOU 


lt 


SLNOGVaY WOLVOLIGNT /HOLIMS 
GuvyOdANA NOLLONNA ATaVaONVHO 
°c: ATIVI 


> TLON 


UISHAK 
HILIAS 


SHEET 
21 


REV 
A 


DOCUMENT NO, 
684-006 


ar 


aid 


A 


SUBSIDIARY OF dd 


ONICS 
CORPORATION rp 


INTERSTATE 


ELECT 


R-508-) 


eTqeuq sjowsy 


Adog 

uinjey TorquoDg Adoo 
@ LO las 

UANVSY FoosTIVS ojowsy 
-V¥ LOatds 

aaVvdS 

=“ "AS LOD 271 9detd 
uAn}zeY eT qeuy sjJowoy 
usert0S sjzowsaYy st qeuy 
aadvdS 

aavd$ 

aadvd S 

aaVdsS 

AaXVdS 

aadVvaS 

Havds 

aaVvd S 

HaVdS 

aavdsS 

qavas 


TVNOIS 


GC 


TZ 


“ON Nid 


@ YOLOANNOO °9 YTaVe | 


aaVvdsS 
aadvds 
aadvd$ 
aavds 
advds 
aadvd S 
aavdS 
aHavdS 
aavdS 
aadvds 
aadvd S 
aavd S 
aadvds 


uoTt}z0eITd LAV osing ‘k- 
UOT}OSATG AMA ostng ‘A+ 


aavdsS 
aNd 
davd S 


uoT}OeATC AFeT-estnd ‘X- 


UOTIOIATG FUSTY-estnd ‘Xp 


ey Xen X2) 
uel tel fee! 


\O 
o>) 
Ss 
‘ 
a 
ioe) 
\o 


C™ 
at 


DOCUMENT NO. 


\O 
all 


wy 
ra 


~—t 
4 


ATEN 


SUBSIDIARY OF dia cih & 


9.6) 
co 


GSE 
— ce 
4 


(=) 
ra 
INTERSTATE 


ELECTRONICS 
CORPORATION ¢ 


HAN OM tN O Mm O D 


R-508-1 


ee ae Poe oe ee 


“ pGRoasgh¢ sdghi-enlit 


aeitsetid +tal-ealet x6 
naat g 


CAD 


SBA22 
asics, ¥+ 
seit .V~ 


TAAL E 


i) = 


en 


od 
= 
1 


‘> 
Ly ' 
ie 
2) > 
i= a 
ee ey 
> 
| 
ad 
{ 
4 
rr 
' 
bi 
| pa ™ 2 
i 
> 
| ows 


SHEET 
ae) 


REV 
A 


qND 0¥v ATAVUS OZ Fe 
WION 6€ qivdS 61 = 
CN 5p SEOC MIVdS gt Z ar 
qavds  L€ qivds LT = S | 
TvdS  9€ mivas ot {8 % | 
qUvdS cE WVdS ST 
MAVES  7€ MAvVdS 41 = 
WUVES  €€ HAVdS €1 = | 
@auvdS ZE€ WUVAS ZT WZ | 
quvdS  1€ qavdS 1 ee . 
auvdS  O€ GND OT ES 5 
qUVdS 62 | ACUON 6 Bue 
AUVAS Bz «ND 8 = 
qivdS 2 . a/oxm L 
WUvdS 92 Sia 
WavdS SZ vias 
quvdS 72 | Sty 
auvdS  €Z : rae Ss 
qMvdS 722 Tres 
WvdS 2 gI 1 
TWNOIS ~*ON Nid | ~ TYNOIS “ON Nid 


DO YOLOUNNOOD °Z2 ATV 


R-508-1 


i tia ene J 


Mpa 


TABLE 8. POWER CONNECTOR (J1) 


PIN NO. SIGNAL 


— 


+28 
+28 
+28 
$28 
+28 
428 
+28 
+28 
+5 
+5 
+5 
=12 
-12 


oO wan DU fF WwW WY 


ee ee 
UU FF Why fF Oo 


VDC 
VDC 
VDC 
Veet 
V RET 
V RET 
V RET 
V RET 
VDC 
VDC 
V RET 
V RET 
VDC 


(ORANGE ) 
(ORANGE) 
(ORANGE) 
(BROWN) 
(BROWN) 
(BROWN) 
(BROWN) 
(BROWN) 
(RED) 
(RED ) 
(BLACK) 
(BLACK) 
(YELLOW) 


Monitor A Indicator Return (W/BROWN) 
Monitor B Indicator Return (W/BLACK) 


INTERSTATE MOCUMENT NO. SHEET 
ELECTRONICS ‘Betas 
CORPORATION a renar 684-006 

sussiDIARY OF Zac bd 8 1) 


R-508-1 


oe 


en | 


ees ips 
‘ 7 vi 
7 7 ¥ Y 7 7 ae aT » 


; Cit) AOT 


» 
= 


‘ x Th _ - 
'* 7 


Jamote 
(30K ARO} 20. OS+ 
( PANO) ot) Bie 
{3ouMARO) “TY O34 
(wWOnt) ~ Tea y BSe 7 
(nWome) rank Vv of+ a 
Woag) rat VY Oke : 

(AN097) roa Vv 8S+ 
AA) TSH ¥ 8S 


ran yy 4 


ee tt 


ane 


__.0O% Vranuaad 
a00= 084 « 


REV 


Atl 4s 
3 


39 WH AOD 
FIN Gd GaVog AIA 


gael: 


DOCUMENT NO. 


CIHVOGKIN UsveF 


; 3 5 cS | 
P-829 TSW | | Pere neta we 

2799 AOVAL eas mem nea =a Ese 

———o a 2 js 

eee Aled bad nsec ede Te ole ese be) | risk 

VOWS {2pdaNM aS C91 ot ol ed ee ee etal ededal 

Lh) 
peo |) OS 
MPOLINVUD FZ7GWIN GHD aa e ma) | Bigieie aut Za 


Pde ARRAN  oe te RVE 


PIESNOD NO oy YD SPALY OIGN/ 


NBPOILIA GILNO0 UY VOL MO PAILIH 


N 
y 
S 
N 
S 
‘ 
SQ 
U 


F/& #4, 


© =| 


R-508-1 


VI0-IL9 


-_ 


900-4789 


2) eka IO Raercaeanne 
© EW oe MOdMOD 


SIINON1LI412 
ALVISUSLNI 


PEN Gf GCLOOTAIN 


RE 
OREM reie eo) Mie ene Ls 


‘ON LNSWNDOG 


PDIP OFGAPY 
VONOMLYSASTANCG,? 


BNvd COVOGAT 


VIANGY GXCOSALY 


+-2/€-2 
| | l 
| | | 
: | Lee ileal le an ler Hen be] Storms] | ! 
| lesley e 13° ellen le 2 | I} 335 Hav 
| ) Fae aia lls 2 le A oe aa IV 4 | ieee 
| ol «in wy neice ee lees | | — 
| ie Pee le de te fe a ca He Slo | 
} | | NOREEN, oe ae 6 v Deine ls Eel eo il 9 | | e | 
Po ff Re eee ee - | ae il mno{ | 
| Spee iaeajeleia fe iene] onan) uss! ese faces? ames oman «J caer 
| | [eral foes Lo] [es] |] « os iE [es | 3 | cs | = iz | itor 
‘ | S2CW ea) TW2Y ! 
| | goon : 
‘ { 
DIEOGAFAH 
VOVIIAS A : 
| 
| ons | 
- | baa ee ee EE EE He 
GOSFOCHAZY | ° S3Nt7 34S 19 
WIL TIWTS y ONGT/1V7 viov 
GFX) S ee 
SWNOLY OOS ; NOtLWL 
S/ITLYLF | -ONKY 
toe 
i 
DISVOSALY 
NOLIN N 
FIPSPZ ENVY? | 
| 
i 


/ 
, (NOLLISOD 773HMEW/IHL (6-0 SATIS. 
QL BNIGNOSAS 3402 TISAI OML 
6-O SAW 775/17) NEL OUIVTS 
‘ SAD NOVLIMIS FS IPIZHV IHD 
FIDL IDG? 


—— re 


NG es Bettie, eee 


' 


sao | * os | mam | der” 


} 


Mace De Boe: ee 


ee oe —— —- 


vuan | oe 


—— — 
¥ 


PIEVDEE C., 


R-308-1 


KE YBORE DD 


<$——_————_——-————— | msec min 
| 


| 


TIM 1M & 


UTPUT READ 


INTERSTATE 
t RATION a renap 
TO 


SUBSIDIARY OF AacoA 


A 
ae 
Re 
4 
Cag tree 
ed tv _—— 
BS 
= 
. “" 
ees 
wMu 8 
mic S 
9 oe) 
ln 9 
—} 
t 4 Ly 
i ea 
1 2 
Mw 
— 
=o 
= fy 
= XV 
vA) a 
< “oo 
: S =e 
| | 
i] 
C" 
J] 


DOCUMENT NO. 


O84 - 00) b 


REV 


Ai 


ce a 


ay % 


inne 7s.) VA A 


} 
ny 
“4 
; 
r 7 
J 
ii <j we 8 r ¢ peel pono etn rng . 7 j 
ae EP abs oo rwik: 


OMGOFK Are 
edd RAR T A 


na a Tl 


pt a 


—— 


nn. ial 
~ = ‘ a oe ‘ : 
% ¢ " 


eee dee 
; | 2 
| i 
ald 


